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NIDOGENE DE LA LAMININE, LEUR PRODUCTION ET LEUR 
UTILISATION 
GERL, Martin 

HOECHST AKTIENGESELLSCHAFT; 

GERL, Martin 

German 

Patent 



NUMBER 



KIND 



DATE 



WO 9831709 



Al 19980723 



CH 



APPLICATION INFO 
PRIORITY INFO. : 
ABEN 



ABFR 



AU BR CA CN CZ HU ID IL JP KR MX PL RU TR US AT BE 
DE DK ES FI FR GB GR IE IT LU MC NL PT SE 
WO 1997-EP7241 A 19971222 

DE 1997-197 01 607.3 19-970117 
Monoclonal and polyclonal antibodies are disclosed as well as parts 
thereof which bind 

specifically to the nidogen-binding domain of laminin, as well as a 
process for producing the same 

and their use as medicaments, as diagnostic agents for detecting laminin 
isoforms and as model 

substances for developing and evaluating substances that influence the 
nidogen- laminin interaction. 

The disclosed antibodies or their parts bind preferably to the 
•gamma 1 ! Ill 4 -domain of laminin, in 

particular in the highly preserved area of loops a and c, and can 
inhibit the association of laminin 
and nidogen. 

L' invention concerne des anticorps monoclonaux et polyclonaux et leurs 
parties qui se lient 

specif iquement au domaine de liaison de nidogene de la laminine, leur 
procede de production et leur 

utilisation comme medicaments, comme agents de diagnostic permettant de 
detecter des isoformes de la 

laminine et comme substances modeles permettant de developper et 
d'evaluer des substances qui 

affectent 1 f interaction entre le nidogene et la laminine. Ces anticorps 
ou leurs parties se lient de 



preference au domaine 'gamma '1 III 
domaine tres conserve des 
boucles a et c, et peuvent inhiber 
nidogene . 



de la laminine, surtout dans le 
'association de la laminine au 
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The laminin-nidogen complex is a ligand for a specific 
splice isoform of the transmembrane protein tyrosine 
phosphatase LAR. 
O' Grady P; Thai T C; Saito H 

Dana-Farber Cancer Institute and Department of Biological 
Chemistry and Molecular Pharmacology, Harvard Medical 
School, Boston, Massachusetts 02115, USA. 
GM53415 (NIGMS) 
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AB Leukocyte antigen-related protein (LAR) is a prototype for a family of 

transmembrane protein tyrosine phosphatases whose extracellular domain is 
composed of three Ig and several fibronectin type III (Fnlll) domains. 
Complex alternative splicing of the LAR-FnIII domains 4-8 has been 
observed. The extracellular matrix laminin-nidogen complex was identified 
as a ligand for the LAR-FnIII domain 5 (Fn5) using a series of 
GST-LAR-FnIII domain fusion proteins and testing them in in vitro 
ligand-binding assays. LAR- laminin-nidogen binding was regulated by 
alternative splicing of a small exon within the LAR-Fn5 so that inclusion 
of this exon sequence resulted in disruption of the laminin-nidogen- 
binding activity. Long cellular processes were observed when HeLa cells 
were plated on laminin-nidogen, but not when plated on a 
fibronectin surface. Indirect immunof luorescent antibody 

staining revealed high expression of LAR in a punctate pattern, throughout 

the length of these cellular processes observed on laminin-nidogen 

. Antibody- induced cross -linking of LAR inhibited formation of 

these cellular processes, and inhibition was correlated with changes in 

cellular actin cytoskeletal structure. Thus, LAR- laminin-nidogen binding 

may play a role in regulating cell signaling induced by laminin-nidogen, 

resulting in cell morphological changes. 
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AB Human nidogen-2 was cloned and sequenced (1375 residues) and found to 
share 46% sequence identity and a similar domain arrangement with the 
previously characterized basement membrane protein nidogen-1. Recombinant 
nidogen-2 was purified as a 2 00 kDa protein from transfected mammalian 
cell medium, showed a high level of N and O-glycosylation, and could be 
clearly distinguished from nidogen-1 (150 kDa) by specific 
antibodies. Electron microscopy demonstrated that the two 
isoforms have a similar shape, consisting of three globular domains 
connected by two threads, but differ somewhat in length. Northern blots 
and immunological assays demonstrated co-expression of the nidogens in 
various tissues and cultured cells. Immunof luoresence revealed 
colocalization in vessel walls and other basement membrane zones but some 
differences in heart and skeletal muscle. Nidogen-2 interacted with 
collagens I and IV, and perlecan at a comparable level to nidogen-1 but 
failed to bind to fibulins. Nidogen-2 bound to laminin-1, but only 
moderately to the epitope on the laminin gammal chain, which promotes 
high-affinity binding of nidogen-1. Both nidogens were cell -adhesive for 
a restricted number of cell lines, with nidogen-2 having a higher 



activity. Together, these data suggest that nidogen-2 can compensate for 
some but not all functional activities ascribed to nidogen-1. 
Copyright 1998 Academic Press. 
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Importance of nidogen binding to laminin gammal for 
branching epithelial morphogenesis of the submandibular 
gland . 

Kadoya Y; Salmivirta K; Talts J F; Kadoya K; Mayer U; Timpl 
R; Ekblom P 

Department of Animal Physiology, Uppsala University, 
Biomedical Center, Sweden . 

DEVELOPMENT, (1997 Feb) 124 (3) 683-91. 
Journal code: 8701744. ISSN: 0950-1991. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
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Entered Medline: 19970325 
Epithelial-mesenchymal interactions are major driving forces for the 
development of most solid organs. The importance of these interactions 
was first shown for the embryonic submandibular gland more than 4 0 years 
ago. We here present evidence that interactions between two basement 
membrane components, nidogen (entactin) and laminin gammal chain, could be 
important for epithelial-mesenchymal interactions in this gland. Nidogen ' 
mRNA was detected by in situ hybridization in the mesenchyme, and yet the 
protein was detected in epithelial and endothelial basement membranes. 
The role of nidogen- laminin interactions for epithelial 
morphogenesis was studied by applying antibodies to 
submandibular gland organ cultures. Antibodies reacting 
strongly with the nidogen-binding site of laminin gammal chain 
drastically perturbed branching epithelial morphogenesis. Electron 
microscopy of the epithelial-mesenchymal interface showed that blocking 
antibodies disrupted the formation of the basement membrane. Epidermal 
growth factor was shown to increase the expression of nidogen in 
mesenchyme, and could counteract the effect of the blocking 
antibodies. We suggest that nidogen could be an important 
mesenchymal factor for submandibular gland development. 
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Two non- contiguous regions contribute to nidogen 
binding to a single EGF-like motif of the laminin 
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The University Of Virginia Patent Foundation, 
Charlottesville, VA, United States (U.S. corporation) 



NUMBER 



KIND 



DATE 



(8) 



US 5493008 19960220 
US 1994-288728 19940815 
Utility 
Granted 
Warden, Jill 
Prickril, Benet 

Obion, Spivak, McClelland, Maier & Neustadt 



NUMBER OF CLAIMS: 12 
EXEMPLARY CLAIM: 1 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB High affinity binding of nidogen to laminin is mediated by an EGF-like 

repeat . gamma . 1III4 of the mouse laminin .gamma. 1 chain and has now been 
restricted to two short non- contiguous regions of its 56 residue 
sequence by use of synthetic peptides and recombinant mutants. Disulfide 
loop a,b of the repeat and a modified loop a,c could completely inhibit 
binding, with a 5,000-fold or 300-fold reduced affinity, respectively. 
Synthetic loops c and d lacked inhibitory activity. Some binding 
contribution of Try819 in loop c was, however, shown by mutation and 
side chain modification. Together with studies of loop chimeras, this 
indicated a distinct cooperativity between the two binding sites. The 
major binding site of loop a was localized to the heptapeptide NIDPNAV 
(position 798-804) . A change of Asp800 to Asn or Ala803 to Val caused a 
strong reduction in binding activity, while only small effects were 
observed for the changes Pro801 to Gin and Ile799 to Val. The latter 
replacement corresponds to the single substitution found in the same 
region of the Drosophila laminin .gamma. 1 chain. However, the changes 
Asn802 to Ser or Val804 to Ser, both known to exist in the laminin 
.gamma. 2 chain, were deleterious mutations. This demonstrated 
conservation of binding structure in laminins of distantly related 
species, but not between homologous chains of laminin isoforms. 
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The present invention relates to peptide antagonists which specifically 
prevent laminin ^ 
interaction with nidogen. Laminin is a major cell -adhesive and 
structural protein of basement 

membranes and other extracellular structures occurring as various 
isoforms of 600-900 kDa, and 

contains a single high affinity binding site for the 150 kDa basement 
membrane protein nidogen. The 

peptide antagonists of this invention may be applied to in vitro studies 
of organ development or as 
therapeutic agents for clinical use. 

Cette invention concerne des antagonistes de peptides qui empechent de 
manxere specifique 

1' interaction de la laminine avec le nidogene . La laminine est une 
proteme majeure de structure et 

d' adhesion cellulaire des membranes basales et d'autres structures 



extracellulaires se presentant 

sous diverses isoformes de 600-900 kDa, et contient un seul et unique 
site de liaison a forte 

af finite pour le nidogene de proteine de membrane basale a 150 kDa. On 
peut utiliser les 

antagonistes de peptides de cette invention dans le cadre des recherches 
in vitro sur la croissance 

d'organe ou comme agents therapeutiques destines a un usage clinique. 
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Skin fibroblasts are the only source of nidogen during 
early basal lamina formation in vitro. 
Fleischmajer R; Schechter A; Bruns M; Perlish J S; 
Macdonald E D; Pan T C; Timpl R; Chu M L 

Department of Dermatology, Mount Sinai School of Medicine, 
New York, New York 10029, USA. 

JOURNAL OF INVESTIGATIVE DERMATOLOGY, (1995 Oct) 105 (4) 
597-601. 
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The purpose of this study was to determine whether nidogen, the linkage 
protein of the basal lamina, is of epidermal or dermal origin. The 
development of the basal lamina was studied in an in vitro skin model. 
Preputial fibroblasts seeded onto a nylon mesh attached, proliferated, and 
developed a rich extracellular matrix (dermal model) . Preputial 
keratinocytes were added to the dermal model to form a keratinocyte dermal 
model that ultrastructurally resembled in many respects human skin. 
Ultrastructural analysis revealed early stages of dermal development, 
including an incomplete basal lamina, aggregates of dermal filamentous 
material connecting to the lamina densa, bundles of 10-nm microfibrils, 
formation of premature hemidesmosomes , anchoring filaments, and anchoring 
fibrils. The cell origin of nidogen was determined in the dermal model 
and in the epidermal and dermal components of the keratinocyte dermal 
model. Specific antibodies and a cDNA probe for nidogen 
were used for immunofluorescence microscopy, Western and Northern blots 
and for m situ hybridization studies. Our data show that fibroblasts are 
the only source of nidogen during early basal lamina formation. Although 
fibroblasts can synthesize nidogen and deposit it in the dermal matrix, no 
basal lamina will form unless they are recombined with keratinocytes. 
This suggests that the epidermis plays a major regulatory role in the 
production and assembly of nidogen into the basal lamina. 
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Role of mesenchymal nidogen for epithelial morphogenesis in 
vitro . 

Ekblom P; Ekblom M; Fecker L; Klein G; Zhang H Y; Kadoya Y; 
Chu M L; Mayer U; Timpl R 

Department of Animal Physiology, Uppsala University, 
Sweden. 
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AB Recent biochemical studies suggested that the extracellular matrix protein 
nidogen is a binding molecule linking together basement membrane 
components. We studied its expression and role during development. By 
immunofluorescence and northern blotting, nidogen was found early during 
epithelial cell development of kidney and lung. Yet, in situ 
hybridization revealed that nidogen was not produced by epithelium but by 
the adjacent mesenchyme in both organs. Binding of mesenchymal nidogen to 
epithelial laminin may thus be a key event during epithelial development. 
This is supported by antibody perturbation experiments. 
Antibodies against the nidogen binding site on laminin 

B2 chain perturbed epithelial development in vitro in embryonic kidney and 
lung. Mesenchymal nidogen could be important for early stages of 
epithelial morphogenesis. 
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TITLE: Influence of nidogen complexed or not with laminin on 

attachment, spreading, and albumin and laminin B2 mRNA 

levels of rat hepatocytes. 
AUTHOR: Levavasseur F; Mayer U; Guillouzo A; Clement B 

CORPORATE SOURCE: Unite de Recherches Hepatologiques , INSERM u-49, Hopital 

Pontchaillou, Rennes, France. 
SOURCE: JOURNAL OF CELLULAR PHYSIOLOGY, (1994 Nov) 161 (2) 257-66. 
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AB Nidogen/entactin is a Mr = 150,000 glycoprotein which is present within 

basement membranes in a noncovalent stable complex with laminin. We have 
studied the effects of nidogen/entactin complexed or not with laminin on 
attachment, spreading, and functions of adult rat hepatocytes in primary 
culture. Freshly isolated hepatocytes attached on either recombinant or 
EHS-derived nidogen, although to a lesser extent than on laminin/nidogen 
complex, laminin, and E8 and PI fragments of laminin. Hepatocytes bound 
on a nidogen fragment bearing the N-terminal and rod-like domains but not 
on either the N-terminal globules or the rod-like domain which contains a 
RGD sequence. Attachment of hepatocytes on nidogen and laminin/ 
nidogen complex was inhibited by anti-beta 1 integrin 
antibodies. Hepatocytes remained rounded on nidogen and laminin 
whereas they rapidly spread on laminin/nidogen complex and collagen IV 
Nidogen, laminin, and laminin/nidogen complex transiently maintained hiqh 
steady-state albumin mRNA levels in cultured hepatocytes, but a decrease 
m albumin mRNA content was observed after 24 h, independently of the 
substrates. Actinomycin D and cycloheximide treatment indicated that the 
transient effect of these substrates on albumin expression was related to 
post-transcriptional mechanisms. Laminin B2 mRNAs were not detectable in 
freshly isolated hepatocytes but were expressed in 4 h hepatocyte 
cultures. After 24 h, a dramatic increase in the steady-state level of 
laminin B2 mRNA was found in hepatocytes cultured on nidogen and 
laminin/nidogen complex. This effect was slightly prevented in 
hepatocytes plated on laminin. These results show that interactions of 



hepatocytes with nidogen/entactin in vitro result only in a transient 
modulation of hepatocyte functions. 
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A single EGF-like motif of laminin is responsible for high 
affinity nidogen binding. 

Mayer, Ulrike; Nischt, Roswitha; Poeschl, Ernst; Mann, 
Karlheinz; Fukuda, Katsunori; Gerl, Martin; Yamada, 
Yoshihiko; Timpl, Rupert (1) 

(1) Max-Planck- Inst . Biochem. , D-8033 Martinsried Germany 
EMBO (European Molecular Biology Organization) Journal, 
(1993) Vol. 12, No. 5, pp. 1879-1885. 
ISSN: 0261-4189. 
Article 
English 

A major nidogen binding site of mouse laminin was previously localized to 
about three EGF-like repeats (Nos 3-5) of its B2 chain domain III (M.Gerl 
et al.(1991) Eur. J. Biochem., 202, 167). The corresponding cDNA was 
amplified by polymerase chain reaction and inserted into a eukaryotic 
expression vector tagged with a signal peptide. Stably transfected human 
kidney cell clones were shown to process and secrete the resulting 
fragment B2II3-5 in substantial quantities. It possessed high binding 
activity for recombinant nidogen in ligand assays, with an affinity 
comparable with that of authentic laminin fragments. In addition 
complexes of B2III3-5 and nidogen could be effectively converted' into a 
covalent complex by cross-linking reagents. Proteolytic degradation of the 
covalent complex demonstrated the association of BIII3-5 with a apprx 80 
residue segment of nidogen domain G3 to which laminin binding has 
previously been attributed. The correct formation of most of the 12 
disulfide bridges in B2III3-5 was indicated from its protease resistance 
and the complete loss of cross-reacting epitopes as well as of 
nidogen-binding activity after reduction and alkylation. Smaller fragments 
were prepared by the same recombinant procedure and showed that 
combinations of EGF-like repeats 3-4 and 4-5 and the single repeat 4 but 
not repeats 3 or 5 possess full nidogen-binding activity. This identifies 
repeat 4 as the only binding structure. The sequence of repeat 4 is well 
conserved in the human and in part in the Drosophila laminin B2 chain. It 
is further shown that antibodies against B2III3-5 inhibit 
laminin binding to nidogen, indicating that repeat 4 represents 
the only high affinity binding site of laminin. 
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Myoepithelial and basement membrane antigens in benign and 
malignant human breast tumors. 

Guelstein V I; Tchypysheva T A; Ermilova V D; Ljubimov A V 
Cancer Research Center, Russian Academy of Medical 
Sciences, Moscow. 

INTERNATIONAL JOURNAL OF CANCER, (1993 Jan 21) 53 (2) 
269-77. 
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United States 

Journal; Article; {JOURNAL ARTICLE) 
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metastases were studied by indirect immunofluorescence. We used 
monoclonal antibodies (MAbs) to lining-epithelium-specific keratin 8 and 
to myoepithelium-specific keratin 17 in combination with polyclonal and 
monoclonal antibodies to major basement membrane components, 
laminin, collagen type IV, entactin/nidogen, and large heparan 
sulfate proteoglycan (perlecan) core protein. Continuous basement 
membranes adjacent to a basal layer of keratin-17 -positive myoepithelial 
cells were typical for normal, benign and in situ carcinomatous 
structures. In invasive and metastatic structures, always formed by 
keratin- 8 -positive tumor cells, basement membranes were found only rarely 
and with conspicuous fragmentations. This lack of basement membranes 
correlated with loss of myoepithelium identified by staining for keratin 
17. In comedo structures of invasive ductal carcinomas and in papillary 
carcinomas, f ibrovascular complexes with numerous blood vessels and 
deposition of basement membrane material were often seen in the stroma. 
Immunomorphological analysis of 41 cases of doubtful diagnosis at 
intra-operative biopsy was also performed. A combination of MAbs to 
keratins 8 and 17, and to basement membrane components, made it possible 
to distinguish between morphologically similar benign and malignant 
proliferations and to detect single-cell invasion of the stroma. This 
combination of antibodies may be recommended as an auxiliary 
immunomorphological tool for differential diagnosis of intra-operative 
breast biopsies in dubious cases. 
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Ascidian entactin/nidogen. Implication of evolution by 
shuffling two kinds of cysteine-rich motifs. 
Nakae H; Sugano M; Ishimori Y; Endo T; Obinata T 
Advanced Research Laboratory, Research and Development 
Center, Toshiba Corporation, Japan. 

EUROPEAN JOURNAL OF BIOCHEMISTRY, (1993 Apr 1) 213 (1) 
11-9. 

Journal code: 0107600. ISSN: 0014-2956. 
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Entactin/nidogen, a major component of the basement membrane, has a domain 
structure comprising three globular domains, and thread-like and rod-like 
domains connecting them. It contains six epidermal-growth-factor- (EGF) - 
like motifs and one thyroglobulin-like motif. In the present study, 
ascidian entactin/nidogen has been identified by a monoclonal 
antibody technique. We prepared anti- (ascidian 

entactin/nidogen) IgG, named anti-AsEntl, then cloned the cDNA of ascidian 
entactin/nidogen using anti-AsEntl as a probe, and determined its entire 
sequence. Mainly because the deduced amino acid sequence exhibited high 
similarity to mouse entactin and human nidogen, and because the antigen 
localized in basement membrane of ascidian body-wall muscle, we have 
concluded that the antigen anti-AsEntl corresponds to the ascidian 
entactin/nidogen homologue . The deduced amino acid sequence of ascidian 
entactin/nidogen clearly showed that the ascidian homologue also has a 
domain structure. However, the ascidian homologue lacked the thread-like 
domain, and the rod-like domain differed from that of mouse entactin in 
composition, consisting of two kinds of cysteine-rich motifs, that is the 
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EGF-like motif and the thyroglobulin-like motif. These results suggest 
that entactin/nidogen have evolved by modifying the domains, especially by 
shuffling the two kinds of cysteine-rich motifs. 
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Distribution of individual components of basement membrane 
in human colon polyps and adenocarcinomas as revealed by 
monoclonal antibodies. 
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Ail-Union Cancer Research Center, USSR AMS, Moscow. 
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Double -label immunofluorescence was used to monitor basement -membrane 
composition and integrity in 22 human colon polyps, 36 adenocarcinomas and 
2 metastases. Cryostat sections were stained with polyclonal anti-laminin 
anti -serum combined with monoclonal antibodies (MAbs) to all 
major basement -membrane components (laminin, entactin/nidogen, 
collagen type IV and large heparan sulfate proteoglycan) , as well as to 
keratin 8. In all adenocarcinomas, including mucinous, basement membranes 
were altered more at the invasive front than in the parenchyma. The 
degree of this alteration was inversely correlated with the level of tumor 
differentiation. An uncoordinated loss of basement membrane components 
(dissociation of markers) , previously described by us in rat colon 
adenocarcinomas, was also found in human tumors. In the great majority of 
adenocarcinomas a pronounced stromal reaction was seen. It was manifested 
by the presence of fibrillar deposits of basement -membrane components, 
mainly of collagen type IV and/or heparan sulfate proteoglycan. This 
reaction was never observed in polyps and may be derived from 
myofibroblasts reported to accumulate in colon cancer stroma. The 
combined use of antibodies to basement -membrane components and to a 
specific keratin may constitute an adequate immunohistochemical test for 
the presence of invasion, and may be useful in the histologic analysis of 
polyps, especially in dubious cases. 
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Patterns of basement membrane laminin distribution in 
nonneoplastic and neoplastic thyroid tissue. 
Campo E; Perez M; Charonis A A; Axiotis C A; Merino M J 
Laboratory of Pathology, National Institutes of Health, 
Bethesda, Maryland. 

MODERN PATHOLOGY, (1992 Sep) 5 (5) 540-6. 
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English 
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Entered Medline: 19940524 
AB Laminin, a major basement membrane component, is typically absent or 

partially lost around the epithelial elements of most invasive carcinomas. 
To evaluate the distribution of laminin in both primary and metastatic 
thyroid tumors, we studied 14 benign thyroid lesions (eight adenomas, two 
Graves' disease, two Hashimoto's thyroiditis, one adenomatous hyperplasia, 
one nodular goiter), 20 carcinomas (seven papillary, six tall cell 
variant, four follicular, three Hurthle) , and eight metastases (five tall 
cell variant, three follicular) utilizing a polyclonal antibody 
against highly purified, nidogen-f ree laminin. All benign 
lesions showed positive, linear immunostaining along basement membranes. 
Partial loss or absence of laminin was seen in the solid areas of all 
types of thyroid carcinomas examined; well -differentiated papillary and 
follicular tumors, as well as papillary and follicular areas of more 
poorly differentiated neoplasms, maintained linear laminin immunostaining 
m the papillary cores beneath the epithelial cells and around follicles. 
A similar correlation between laminin deposition and architectural 
organization was seen in metastatic lesions. Hurthle cell carcinomas had 
a unique fragmented, pericellular immunostaining pattern around individual 
tumor cells, suggesting uncontrolled laminin synthesis. Our findings 
suggest that preservation of laminin production in thyroid tumors reflects 
their degree of differentiation and that absence of laminin correlates 
with lack of structural organization rather than reflecting invasive and 
metastatic potential. 
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infection. 
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AB An antibody reactive with the galactosyl (alpha-1-2 ) galactose 

(gal (alpha-1-2) gal) epitope was characterized in human sera by 
enzyme- linked immunosorbent assay, red blood cell (RBC) and laminin 
absorption, and oligosaccharide inhibition. This antibody was found evenly 
distributed between the IgG and IgM classes and was present at high titers 
m the serum of all normal adults studied, but in 75% of children less 
than three years of age, it was observed at the lower limit of detection 
and gradually increased to adult levels by the age of six. Although this' 
antibody bound to gal (alpha-1-3) gal-linked synthetic antigens, it did not 
bind to the same residues present in rabbit, rat, and guinea pig RBC or in 
murine laminin or nidogen. These latter results, plus the fact 
that antigen-antibody binding was strongly blocked by 

gal (alpha-1-2) gal but not by methyl -alpha -galactopyranoside or melibiose, 
suggest that this antibody is indeed different from anti-gal (alpha-1-3 ) gal 
antibody. Anti-gal (alpha-1-2) gal antibody levels were significantly 
elevated in 66% of patients with chronic chagasic cardiomyopathy, but were 
not elevated in patients with different clinical forms of leishmaniasis 
Trypanosoma rangeli-inf ected patients, or in patients with 15 other 
infectious and inflammatory diseases. Gal (alpha-1-2 ) gal antibodies did not 
absorb to intact T. cruzi parasites, but absorbed strongly to 
trypomastigote and epimastigote sonicates, suggesting some masking of 
reactive epitopes. Since antibody binding is blocked by gal (alpha- 1-3) qal 
previous results suggest that in chronic T. cruzi infection, at least ' 



three different antibody clones exist that react with gal (alpha-1-3) gal 
epitopes: anti-gal (alpha-1-3) gal IgG, anti-mannose (man) (alpha- 1-3 ) gal or 
anti-man (beta- 1-3) gal IgM, and anti -gal (alpha- 1-2) gal IgM and IgG. 
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American Leishmania spp. and Trypanosoma cruzi: galactosyl 
alpha (1-3) galactose epitope localization by colloidal gold 
immunocytochemistry and lectin cytochemistry. 
Bretana A; Avila J L; Contreras-Bretana M; Tapia F J 
Secci+5Uon de Microscopia Electronica, Instituto de 
Biomedicina, Caracas, Venezuela. 

EXPERIMENTAL PARASITOLOGY, (1992 Feb) 74 (1) 27-37. 
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United States 

Journal; Article; (JOURNAL ARTICLE) 
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Patients with Chagas ' disease or different clinical forms of leishmaniasis 
(cutaneous or visceral) have elevated galactosyl alpha (1-3 ) galactose 
antibodies. Using colloidal gold immunocytochemistry- -monoclonal antibody 
gal-13 (specific for lipid-linked galactosyl alpha (1-3) galactose 
residues) and anti-nidogen antibodies and lectin 

cytochemistry (Bandeiraea simplicif olia IB4) , both techniques specific for 
demonstrating galactosyl alpha (1-3 ) galactose residues--we have found 
terminal disaccharide residues on the Trypanosoma cruzi external surface 
of Vero cell-derived trypomastigotes but not in intact epimastigotes 
(although disrupted epimastigotes strongly stained) , in the lips of the 
flagellar pocket, and on the parasitic side exactly opposite to the 
flagellar pocket in amastigote and promastigote forms of American 
Leishmania. These results resemble those obtained using anti-laminin 
antibodies m both trypanosomatids . In addition, results obtained with 
anti-nidogen antibodies seem to recognize in 

Trypanosoma cruzi and American Leishmania culture forms another different 
unknown terminal disaccharide. These results confirm the presence of 
terminal galactosyl alpha (1 -3 ) galactose residues in both trypanosomatids, 
and that rabbit anti-laminin antibodies are indeed also recognizing 
galactosyl alpha (1-3) galactose residues as demonstrated for human 
circulating antibody. The presence of abundant galactosyl alpha 
(1-3) galactose residues on Trypanosomatid family members suggests a 
specific unknown role in parasite physiology for this terminal 
disaccharide. 
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ULTRASTRUCTURAL LOCALIZATION OF THE CORE PROTEIN OF A 
BASEMENT MEMBRANE -SPECIFIC CHONDROITIN SULFATE PROTEOGLYCAN 
IN ADULT RAT SKIN. 

MCCARTHY K J; HORIGUCHI Y; COUCHMAN J R; FINE J-D 
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Basement membranes are complex extracellular matrices present at 
epithelial/mesenchymal interfaces of tissues. The dermal -epidermal 
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junction has been shown to contain numerous components, some of the most 
well known being laminin, types IV and VII collagens, heparin sulfate 
proteoglycan, fibronectin, and entactin/nidogen . In this paper 
we show, using core protein-specific antibodies, the presence of 
a newly described basement membrane -specific chondroitin sulfate 
proteoglycan at the epithelial/mesenchmal interval of adult rat skin. 
Ultrastructurally, this antigen was proven to reside primarily within the 
basal lamina, apparently concentrated in the lamina densa. In addition, 
some of the proteoglycan was also present beneath the lamina densa, 
associated with the reticular lamina collagen fibrils. 
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AB It has recently been demonstrated that many patients with various types of 
glomerulonephritis have antibodies to the 6M guanidine-HCl extract of 
glomerular basement membrane (Bygren et al, Nephrol Dial Transplant 
4:254-261, 1989) . In the present study a 150 K protein was isolated from 
the guanidine extract of bovine glomerular basement membrane utilizing ion 
exchange and gel filtration chromatographic procedures. Amino acid 
analysis and size of the isolated protein revealed similarity to that of 
entactin/nidogen. The identity of this protein as entactin/ 
nidogen was further suggested by its precipitation with two 
different antibodies in a radioimmunoassay and by its reaction 
with four different antibodies in a sandwich ELISA. Inhibition of the 
antibodies to 150 K by bovine entactin, which was isolated separately and 
sequenced for amino acids, confirmed the identity of the 150 K protein as 
entactin/nidogen. Furthermore, it was shown that about one third of those 
patients who show antibodies to the crude guanidine extract have 
circulating antibodies directed against entactin. This was further 
confirmed by the competitive inhibition of antibodies to the crude 
guanidine extract in one of the positive serum by entactin in an ELISA 
inhibition and by immunoblotting experiments. These observations propose 
entactin as a possible non-Goodpasture glomerular basement membrane 
antigen that could be involved in the pathogenesis of certain forms of 
autoimmune glomerulonephritis (non-Goodpasture anti-GBM 
glomerulonephritis) in man. Most of these patients have a granular 
pattern of the immunoglobulin deposition along the glomerular basement 
membrane. This suggests the possibility that anti-GBM glomerulonephritis 
in human beings can have non-linear immunoglobulin deposits along the GBM. 
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AB Autof luorescence of elastic fibres in blood vessel samples is a common 

interference with the specific fluorescence of FITC-conjugated antibodies. 
Counterstaining with eriochrome black T changed the yellow-green colour of 
elastic fibres to dark red, thus turning a disturbing feature into a 
useful reference background. A second counterstain, p-phenylenediamine, 
visualized cell nuclei as an amber colour. To demonstrate the improvement 
of this staining technique, cryosections from blood vessel samples, 
derived from control veins, arteries and experimental aneurysms of 
different ages (15 to 99 month old) in 5 sheep, were stained with 
antibodies against procollagen III, collagen type IV, laminin, and 
nidogen. The specific distribution of these connective tissue 
components could now be related to the location of the elastic fibres and 
the cells (cell nuclei) . 
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AB The glomerular basement membrane is a complex extracellular matrix formed 
of various molecules which build a supramolecular network. The major 
structural components are collagen IV, laminin, heparan sulfate 
proteoglycan, and nidogen/entactin . Cross -reacting antibodies 
against laminin, nidogen, and collagen IV may occur after 
several infectious diseases. They are however of doubtful pathogenetic 
significance. The pathogenetic relevant autoantibodies in Goodpasture's 
syndrome and rapidly progressive glomerulonephritis with linear 
immunofluorescence pattern are directed against epitopes which are located 
on the collagenase resistant C-terminal globule NCI of collagen IV. The 
human NCI globule appears as a hexamer which dissociates into monomers and 
dimers under various experimental conditions. Dissociation is paralleled 
by a significant increase in available epitopes. Immunisation with the 
dissociated NCI globule initiates a pulmo-renal syndrome in rabbits 
similar to the human Goodpasture's syndrome. In hereditary nephritis one 
of the alpha-chains which form the triple-helix of collagen IV seems to be 
altered within the NCI region. This may possibly explain the typical 
morphologic findings in this disease as well as the reduced binding of 
antiglomerular basement membrane antibodies to basement membranes of 
kidneys in Alport ' s syndrome . 
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localization of functional domains of laminin, 
nidogen, and heparan sulfate proteoglycan in 
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Thin and ultrathin cryosections of mouse cornea were labeled with 
affinity-purified antibodies directed against either laminin, its central 
segments (domain 1) , the end of its long arm (domain 3) , the end of one o 
its short arms (domain 4) , nidogen, or low-d. heparan sulfate 
proteoglycan. All basement membrane proteins were detected by indirect 
immunofluorescence exclusively in the epithelial basement membrane, in 
Descemet's membrane, and in small amorphous plaques located in the stroma 
Immunoelectron microscopy with the protein A-Au technique demonstrated 
laminin domain 1 and nidogen in a narrow segment of the lamina densa at 
the junction to the lamina lucida within the epithelial basement membrane 
Domain 3 showed 3 preferred locations at both the cellular and stromal 
boundaries of the epithelial basement membrane and in its center. Domain 
4 was located predominantly in the lamina lucida and the adjacent half of 
the lamina densa. The low-d. heparan sulfate proteoglycan was found all 
across the basement membrane, showing a similar uniform distribution as 
with antibodies against the whole laminin mol . In Descemet's membrane an 
even distribution was found with all these antibodies. Hence, within the 
epithelial basement membrane the center of the laminin mol. is located 
near the lamina densa/lamina lucida junction and its long arm favors 3 
major orientations. One is close to the cell surface indicating binding 
to a cell receptor, whereas the other 2 are directed to internal matrix 
structures. The apparent codistribution of laminin domain 1 and nidogen 
agrees with biochem. evidence that nidogen binds to this domain. 



L9 ANSWER 22 OF 2 9 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE : 



MEDLINE 



DUPLICATE 17 



88151991 MEDLINE 
88151991 PubMed ID: 3126070 

Analysis of degradation of the basement membrane protein 
nidogen, using a specific monoclonal 
antibody . 

Dziadek M; Clements R; Mitrangas K; Reiter H; Fowler K 
Murdoch Institute for Research into Birth Defects, Royal 
Children's Hospital, Parkville, Victoria, Australia. 
EUROPEAN JOURNAL OF BIOCHEMISTRY, (1988 Feb 15) 172 (1) 
219-25. 

Journal code: 0107600. ISSN: 0014-2956. 
GERMANY , WEST: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198804 

Entered STN: 19900308 
Last Updated on STN: 19900308 
Entered Medline: 19880419 
A monoclonal antibody was produced against purified 
nidogen extracted from a mouse basement -membrane -producing tumor. 
This antibody reacted with a determinant on Nd-40, a rod which separates 
the globular domains of nidogen. Antigenicity depends on intrachain 
disulfide bonds within this rod. The monoclonal antibody was 
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used to detect nidogen fragments after proteolytic cleavage of 
isolated nidogen, and nidogen complexed to laminin. The data indicate 
that thrombin and thermolysin generated very different patterns of 
degradation, but in both cases no differences were found between isolated 
and complexed nidogen. In contrast, nidogen in the laminin-nidogen 
complex was much less degraded by trypsin than isolated nidogen, 
indicating that an interaction between these basement membrane components 
reduces the susceptibility of nidogen to trypsin digestion. 
Immunof luorescent studies, using the monoclonal antibody on sections of 
the EHS tumor after proteolytic digestion, showed that the retention or 
disappearance of the Nd-40 determinant correlated with the in vitro 
digestion pattern of the laminin-nidogen complex. 
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Serological activity against galactosyl -alpha (1-3) galactose 
m sera from patients with several kinetoplastida 
infections . 
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Using rabbit erythrocyte -derived neutral glycosphingolipids enriched for a 
defined ceramide pentasaccharide as antigens, we have detected elevated 
anti-galactosyl-alpha(l-3)galactose (anti-G alpha G) antibody values in 
patients with American cutaneous leishmaniasis (ACL), chronic Chagas ■ 
disease, and Trypanosoma rangeli infections compared with normal subjects 
or with patients suffering from any of 15 other infectious diseases The 
specificity of the G alpha G antibodies was determined by inhibition 
enzyme-linked immunosorbent assays, which revealed that several 
alpha-galactosyl- but not beta-galactosyl-bearing sugars blocked 
absorption of G alpha G antibodies to the specific antigen used. G alpha 
G antibodies were mainly distributed between immunoglobulin classes G and 
M m three Kinetoplastida infections studied, with a lower increase in 
reactivity detected in immunoglobulin A. Absorption of highly reactive G 
alpha G antibodies with purified murine laminin and 
nidogen, two basement membrane proteins, almost abolished G alpha 
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G ^ reactivity, suggesting the identity of anti-G alpha G with laminin and 
nidogen antibodies previously reported as elevated in 

Kinetoplastida infections. In ACL, G alpha G antibodies were detected in 
71% of patients having skin lesions with a clinical evolution time of 0 . 5 
month. This percentage increased with the time of evolution of skin 
lesions, reaching 93% in lesions older than 3 months, and tended to 
decrease inversely to the induration diameter in the skin leishmanin test. 
It is proposed that similar epitopes may exist on kinetoplast protozoa and 
that the determination of G alpha G antibodies may be a highly sensitive 
assay for the detection of humoral responses to Kinetoplastida infections. 
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The cellular interactions of laminin fragments. Cell 
adhesion correlates with two fragment-specific high 
affinity binding sites. 
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The molecular interactions of laminin with several tumor cell lines and 
skin fibroblasts were investigated by radioligand binding studies and cell 
attachment assays using laminin, the laminin-nidogen complex, 
and laminin fragments as substrates and also domain-specific' 
antibodies as inhibitors of cell attachment. The majority of 
cells showed a dual binding pattern for fragments 1 and 8 which originate 
from short-arm or long-arm structures of laminin, respectively. Both of 
these fragments in solution bind to suspended cells with high affinity (KD 
- 1-10 nM) , with the receptor numbers for each fragment depending on the 
cell type. Competition studies and independent variation of receptor 
numbers demonstrated that the cell -binding structures on each fragment are 
different, implicating the existence of two distinct cellular receptors 
for laminin. The ability of these fragments to act as substrates for cell 
adhesion correlated with the presence of high affinity binding sites on 
the cells. However, only antibodies to fragment 8 were able to block cell 
adhesion to laminin, despite the presence of binding sites for fragment 1 
A few cells had very low numbers of high affinity receptors for either 
fragment 1 or 8 . The latter cell type was used to demonstrate that 
complex formation between laminin and nidogen, which binds to fragment 1 
structures, reduces the potential of laminin for cell binding. 
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nidogen and laminin in sera from 

streptococcal-related diseases and juvenile rheumatoid 
arthritis patients. 
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AB Using the EL ISA technique, antibodies against two different 

basement proteins, laminin and nidogen (ALNA) , were determined 
in 226 children suffering from one of 37 different inflammatory or 
infectious diseases. These included 80 patients with streptococcal 
infection and 40 with juvenile rheumatoid arthritis. Forty-eight percent 
of the streptococcus-infected patients (or 75% of those in the acute 
phase) and 60% of juvenile rheumatoid arthritis patients had significantly 
elevated ALNA levels compared with healthy controls. Interestingly 10 
adult rheumatoid arthritis patients displayed normal ALNA levels, 
suggesting a particular immune process occurring in children affected by 
juvenile rheumatoid arthritis. By means of periodate oxidation and 
glycosidase treatments we have shown that ALNA positive sera recognized 
terminal alpha-galactose as the reactive epitope. 
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AB About 50 to 70% of sera from patients with American cutaneous 
leishmaniasis and chronic Chagas' disease possessed antibodies 
which reacted in enzyme and radioimmunoassays with nidogen 
obtained from a tumor basement membrane. The antibodies were of the 
immunoglobulin M and G classes in acute- American cutaneous leishmaniasis 
but mainly of the immunoglobulin G class in chronic Chagas' disease 
Similar antibodies could not be detected in patients suffering from a 
variety of other infectious or inflammatory diseases when compared with 
healthy control groups. Inhibition and immunoadsorption studies indicated 
a close relationship of epitopes recognized by patients' 
antibodies on nidogen and on another basement membrane 
protein, laminin. Since rabbit antisera to both proteins do not 
cross-react, a special nature of the epitopes involved in the reaction 
with patient sera is suggested. Similar epitopes may exist on various 
forms of Leishmania or Trypanosoma protozoa. 
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AB Nidogen and laminin were localized at preimplantation stages of mouse 
development by immunofluorescence. Laminin was already present on the 
cell surface at the 2-cell stage, while nidogen was first detectable on 
compacted 8- to 16-cell stage morulae . Nidogen and laminin colocalized at 
the blastocyst stage and in postimplantation basement membranes. 
Immunoblot analyses of tissue extracts and cell culture media indicated 
the 150 -kDa form of nidogen as the largest and predominant form in all 
tissues examined. Radiolabeled nidogen and laminin synthesized 
by Reichert's membrane were coprecipitated by antibodies against 
each antigen, indicating complex formation in situ. Equimolar amounts of 
laminin and nidogen were determined in 6 M guanidine X HC1 extracts of 
tissues by radioimmunoassays, further indicating stoichiometric complexes. 
However, lower levels of nidogen than laminin were found in tissue and 
cell culture media. A less than 2 -fold increase in nidogen was found when 
F9 cells were stimulated to differentiate with retinoic acid and dibutyryl 
cAMP, compared to a 30 -fold increase in laminin secretion. 
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AB Nidogen was purified from a mouse tumor basement membrane where it 

accounted for 2-3% of the total proteins. It was isolated as two forms (A 
and B) of a monomer (Mr = 80000) each consisting of a single polypeptide 
chain folded into a globular head connected to a small tail. The B form 
of the monomer was shown to be capable of aggregating into a nest -like 
structure (Mr greater than 250000) . A smaller form (Mr = 45000) was 
observed in some of the extracts. The amino acid composition of nidogen 
was different to that of other basement membrane proteins. It contained 
about 10% carbohydrate, with N-linked and O-linked oligosaccharide chains 
m similar proportions. Isoelectrof ocussing demonstrated a limited 
heterogeneity of nidogen with pi in the range 6.5-7. Monomeric nidogen 
tailed to interact with other basement membrane components and heparin 
Aggregation could be induced by limited proteolysis and was reversed by 
detergents or high salt concentrations. Together with the observation 
that most of the nidogen could be solubilized only after destroying the 
collagenous matrix, the data indicate that aggregation of nidogen reflects 
an activity involved in matrix assembly. Specific antibodies 
raised against nidogen did not distinguish between the monomeric 
and aggregated form of the protein but showed that the fragment was 
antigenically deficient. These antibodies did not cross-react with 
collagen type IV, laminin, entactin and heparansulf ate proteoglycan 
Immunofluorescence staining and absorption studies demonstrated that 
nidogen is a common component of authentic basement membranes. Larger 
forms of nidogen (Mr about 100000 and 150000) were found in organ cultures 
of Reichert's membrane suggesting that it is synthesized in precursor 
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